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Franking Machine 

The invention relates to a franking machine with an ink jet 
printing mechanism having at least one print head for printing 
flat postal objects, such as letters or postcards, inserted into 
or passing through the machine, comprised of a guide part 
arranged so as to project from the print head and relative to its 
H 3 jet opening plane and having correlated therewith a transport 

device for transporting the postal objects between it and 
M oppositely positioned conveying rollers rotating about axes 
m oriented transverse to the conveying direction, wherein the 
2? transport device comprises two drive rollers forming together 

with the guide part a conveying path, which drive rollers, when 
r viewed in the conveying direction, are supported before and 
si behind the print head, and counterpressure rollers arranged 
O opposite thereto are provided, which exert a pressure against the 
drive roller or the postal object to be transported therebetween. 

Franking machines employ today in addition to the classical 
rotary printing technology increasingly new stamp application 
methods, inter alia, based on thermal or inkjet basis. 

Inkjet print heads have been known for quite some time and are 
used, in particular, in PC printers. The knowledge that has been 
gained for use of such print heads in this field cannot be 
transferred onto the present field of use in franking machines. 
The reasons, inter alia, lie in the high speed of the letters 
undergoing franking as well as their different formats and 
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thicknesses as well as the considerably rougher conditions of the 
surroundings, caused partially by soiled surfaces of the postal 
objects. Moreover, these franking prints must fulfill strict 
quality requirements of the postal offices, which make necessary 
high construction expenditure and reliability. 

The object of the present invention resides in providing a 
franking machine with an inkjet print mechanism that enables a 
disruption-free printing for the franking of postal objects, such 
as letters, cards or the like, and an unequivocally identifiable 
print image. Moreover, conditions are to be provided that ensure 
a high reliability and low-maintenance configuration. 

According to the invention this object is solved in that the 
printing mechanism has at least two print heads which have a 
common jet opening plane, in that the print heads, viewed onto 
the jet opening plane, are rectangularly shaped, respectively, 
and positioned at an acute angle to the conveying direction of 
the postal objects and positioned partially staggered relative to 
one another . 

In the following, the functions and the configuration of an 
embodiment of the franking machine according to the invention is 
described. For a better understanding, reference is being had to 
the reference numerals and Figures in which embodiments of the 
invention are illustrated. 

1A forward control curve for right counterpressure roller 
IB rear control curve for right counterpressure roller 
2A forward control curve for left counterpressure roller 
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2B 


rear control curve for left counterpressure roller 
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main shaft 
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rear sidewall 
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forward sidewall 




6A 


counterpressure lever, left, front 
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counterpressure lever, left, rear 




7A 


control lever, left, front 




7B 


control lever, left, rear 
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counterpressure lever, right, front 
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counterpressure lever, right, rear 
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control lever, right, front 
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9B 


control lever, right, rear 
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axle for counterpressure lever and control lever 
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stop bolt for counterpressure lever - right 
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12 


stop bolt for counterpressure lever - left 
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13 


counterpressure roller - right 
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14 


support roller 
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counterpressure roller - left 
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linkage, front, for support roller 




16B 


linkage, rear, for support roller 
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axle for linkage 
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suspension location for spring 
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tension spring for control lever 
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support roller carrier with sensor member 




22 


cam follower 
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worm shaft 
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worm gear 




25 


forked light barrier 




26 


slotted disk 
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switching cam for initial position of main shaft 
microswitch 
control roller 

tension spring for counterpressure lever 
direct-current motor 
drive roller, right 
drive roller, left 

axle for counterpressure roller, right 
stop for cam follower 
tension spring for cam follower 
stop for sensor member 

sensor wheel for incremental transponder 
holding-down plate or guide part 
drive motor for feed 
gearbox for drive rollers 
incremental transponder, encoder 
projecting member on support roller carrier 

O 

Description of the Drawing Contents of the Following Figures: 
Fig. 1 front view of the complete counterpressure mechanism, 

including drive, sensor wheel, and main shaft drive; 
Fig. 2 plan view onto counterpressure mechanism. 

In the case of franking of individual letters, the letter is 
inserted manually into the franking machine. Photo cells start 
the franking process when the envelope is correctly positioned. 
The counterpressure rollers which are in a lower position upon 
insertion of the envelope are moved upwardly by the control 
curves on the main shaft and press the letter object against the 
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upper drive rollers. The letter transport or the franking 
process is started. 



The counterpressure arrangement is comprised of counterpressure 
rollers. Two rollers are positioned under the right and left 
drive rollers. A third, central roller has the object to move 
the letter to the required height level under the print heads 
without pressing the letter against the end faces of the print 
heads so that the print image remains clean without smearing. 
h& After the franking process, the counterpressure rollers move 

5 s ]! 

.JSj again downwardly and release the gap for the insertion of a new 

G envelope. 

'42 
m 

'■=3 ' 

82 Description of Figures 1 and 2 

V The counterpressure levers are in the initial position ready for 

^ insertion of an individual letter. As soon as the letter is 

m 

hi positioned in an exact position to the rear and the right defined 



by the table stop, the franking machine is activated by means of 
Tl a reflective light barrier. First the main shaft 3 rotates about 
approximately one-third revolution in the clockwise direction. 
The control levers 7, 9 are pivoted upwardly by the control 
rollers 2 9 by means of the control curves 1, 2. The 
counterpressure levers are also moved upwardly via the tension 
springs 30 until the counterpressure rollers 13, 15 rest against 
the drive rollers 32, 33. The control levers move still farther 
until the control curve has reached its highest point. The 
possible overstroke of the control lever is compensated by the 
sprung coupling of the counterpressure levers. The support 
roller 14 has been adjusted by means of the cam follower 22 to 
the same level. The letter is now clamped between the drive 
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rollers and the counterpressure rollers. The drive motor 40 
drives via the gear mechanism 41 the drive rollers 31, 33 and 
moves the letter from the right to the left. The speed and 
position detection is realized by the incremental transponder 42 
and the sensing wheel 38. The sensing wheel is driven by 
friction by means of the moving envelope and detects thus the 
precise speed of the letter surface. As a function of the letter 
position, the Inkjet print heads spray corresponding line 
patterns which result in the desired print image. The holding- 
down plate or the guide part 3 9 secures the letter at an exact 
spacing to the print head end face in order to enable with 



Q respect to resolution a clean print image and, furthermore, to 

p prevent that the printed lines smear when moving the envelope. 

After completion of the franking process the drive motor is 

1* switched off and the main shaft returns by rotation into its 

p h initial position; the counterpressure levers reach again their 

m 

y 



initial position. 

The inkjet print heads are attached to an adjusting module. By 
means of this mechanical device the print heads can be precisely 
adjusted relative to one another so that the initial pixel of one 
head coincides precisely with the final pixel of the second head 
and in this way no print image gaps result. The print heads are 
connected by means of hoses to an ink bag container which can be 
easily exchanged. For the first operation, the ink must be 
removed by vacuum from the ink bag and the print heads must be 
flooded. 

Numbering and Parts Identification List for Print Head Adjusting 
Module 
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301A forward Inkjet print head 

301B rearward inkjet print head 

302 washer 

303 clamping sheet for print head 

304 adjustable print head support plate 

305 rigid print head support plate 

306 adjusting screw 

307 spring washer for adjusting stroke 

308 spring washer for pressing 

309 collar screw 
JS* 310 clamping screw 

311 press-in threaded bushing 

J; 312 projections for the print head positioning 

313 head plate 

314 support plate 

_U 315 column guide bushing 

hi 

316 lifting column 
p 317 holding-down plate or guide part 
T: 318 pressure spring 

319 lifting plate 

320 lifting eccentric 

321 locking screw 

322 press-in threaded bushing 

323 spacer sleeve 

Description of Contents of Drawings for the Following Figures 
Fig. 3 plan view onto the print head adjusting module; 
Fig- 4 front view of the print heads and the print head 
support plates; in this view, not all parts are 
illustrated in their actual position; and 
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Fig. 5 front view of the print heads and the print head 
support plates. 



In the franking machine described herein, two inkjet print heads 
are required for the realization of the required print image 
height and the resolution. For achieving the print image height, 
the print heads are displaced to one another in the direction of 
depth, i.e., the upper half of the print image is generated by 
the rearward print head and the lower half by the front print 
head. In order to prevent gaps or overlapping printing in the 
p print image, the pixel lines of the two print heads must be 
H adjusted relative to one another. Moreover, the print heads are 
fj r i arranged, in a plan view, at a slant to one another because with 
5^ this slanted position the effective spacing of the individual 
= print jets is smaller and, in this way, a higher resolution of 
the print image is made possible. The print head is rigidly 

nJ 

jjj mounted while the second print head is movable or fine-adjustable 
5 along the jet row relative to the rigid print head. The holding- 

down plate or guide part described already is also supported on 

the print head adjusting module. 

The print head unit is a separate or individual module, i.e., 
mounting as a complete subunit is possible and the print heads 
can be fine-adjusted before completing assembly. On the support 
plate 314 the rigid print head support plate 305 and the head 
plate 313 are mounted. The forward print head 301A is precisely 
positioned by means of the projections 312 and pressed against 
the print head support plate 305 by small embossments on the 
clamping sheet 303. Clamping is realized by the clamping screw 
310 and the pressing nut 311. On the backside of the rigid print 



8 



a 



head support the adjustable print head support plate 304 is 
located. It is slidable with regard to depth and is guided by 
the press-in threaded bushings 322 and the collar screws 309. 
The collar screws 309 press the adjustable print head support 
plate 304 by means of the spring discs 308 and the washers 302 
against the contact surface. The adjustable print head support 
plate can be moved against friction of this pressing force* The 
rearward print head 301B is positioned and secured like the front 
one. The adjustable print head support plate 304 has at its 
forward side a bent portion into which a threaded bushing is 
pressed. Onto this threaded bushing, a spring washer package 307 
and the spacer sleeve 323 are mounted. The spring package is 
(H clamped between the bent angle pieces of the rigid and adjustable 
print head support plates. The adjustment of the adjustable 
print head support plate is realized by the adjusting screw 306. 
Upon tightening the adjusting screw the rearward print head 
together with the print head support plate will move forwardly. 
Upon release the unit moves under the spring force of the spring 
hh package 307 to the rear. As a result of the pretension of the 
spring package any play is eliminated. The reward print head 
301B is adjusted such that the frontmost inkjet nozzle coincide 
with the rearmost one of the forward print head or has exactly a 
spacing of one pixel. After adjusting precisely the print heads, 
the adjustable part is secured by means of the locking screw 321 
so that it can no longer be moved. In the head plate 313 two 
column guide bushings 315 are also seated which guide the columns 
316 of the holding-down plate or guide part 317. The holding- 
down plate or guide part 317 is moved up and down by means of a 
lifting eccentric 320. The pressure spring 318 lifts the lifting 
plate 319 upwardly without play. 
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